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,;Jarbon Dzo.mde in the Air. . »343 

which our experlmenbs pof Prov1ded we mlmxt tha.fr materm.ls of the

.~ gomet contain’ rea.dy formed hydrocarbons, ‘and that oxidation ‘may"
- take place, then the acetylene Bpeetrum might be produced at com:
paratively ] low temperatures withont: any trace of the cyanogen spec-
trum or of ‘metallic lines. “If, on the other hand ‘we_assume only the
presence of uncombmed carbon and hydrogen, we know that the
acetylene spectrom can on}y be produced at a very high temperature,

. and if nitrogen were- also present that we should have the cyanogen
spectrum as well. ~ Either, then, the first supposition is the true one,
not disproving the presence of nitrogen, or else the atmosphere which
the comet meets is hydrogen only, and contains no nitrogen.”

II. “On the Diurnal Variation in the Amount of Carbon
Dioxide in the Air.” By GEORGE:FREDERICK ARMSTRONG,
M.A, F.G.8,, CE, Professor of Engineering in the York- »
shire College, Leeds. Communicated by Pr ofessor THORPE
F.R.S. Reccived April 12, 1880.

Although a large share of attention has been given to the elucidati(;n‘_/
of the causes which influence the amount of carbonic acid presentin
the atmosphere - during- the- {h%ﬂe—ﬁﬁ%m%& observations with
referenceto the relative quantities present in the air of the land during
the day and the night appear to have been undertaken since the well-
known experiments of the younger De Saussure” at Chambeisy,*
upwards of 30 years ago (1826-30), and a similar set by Boussingault
at Paris,t a few years later, nntil M. Truchot? took up the question in
1873.  But the results thus obtained cannot, be said to be altogether
satisfactory. »

On the other ha.nd the question as to the existence of a diarnal
variation in the amount of carbonic acid in sea-air may be said to have
been fully worked out and set at rest by the careful and extensive set
of observations made some years ago by Dr. Thorpe§ on the air of the
Irish Sea and Atlantic:Ocean. Hls 1esults went to show that no-.
appreciable dinrnal differerice exists. :

As regards a diurnal variation in the case of land-air, the results of
De Saussure are somewhat qontrddictory; and latterly, what he him-

. self considered as “one of the most remarkable results” in the whole

- rauge of his inquiries—the ,dxscgvgry of a distinet diarnal variation in

the amount of carbonic acid—has been regarded as but very 1mper-‘
fectly established. '

De Saussure published his first set of results which wero deduced ~

* ¢ Ann. de Chim. et de Pﬁs ? vels. xxxviii (1828) and xliv (1830).
t “Ann.’de Chim. et de Phys.,” [3]; 10 (1844).

1 “Compt. Rend.,” 77, 675.

§ “Journ. Chem, Soc.,” [12]),v. 189,
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from experxments exten mg over. the provmus four ot ﬁvo yoars, in’
1828, -Among these were nine. day and-an éqaal number. of night". -
observatxons. “The Tatter showed ‘an excéss of 0726 vol. of ‘CO, in -
10,000 vols. of air-over those of the day, and it was upon ‘this some-
what limited basis that he-was led to affirm the existence of a diwrnnl
vurmtlon ‘His exact ﬁgures are, for the day, 037 vols., and for the -
night, &' 764: vols. COy.in 10,000 of air. . - -

In 1830 he published a further set of results, among- wlncl‘[ were
some experiments not made with the-primary .object of establishing
this variation, but for the purpose of ﬁndmg the differcnce between
tho amounts of carbonie acid in the air of a town (Geneva) and of
the open country.* There were in all 13 such experiments extending
over parts of two years (1827.28), eight of which had reference to the
day and five to the night. Upon examining these a diametrically
opposite result to his former one is obtained. The mean of those
made in the country gives, for the day, 4:45 vols., and for the night,
+02 vols. CO; m 10,000 of air; thus showing an excess of 043 vol. in
favour of the day.

The cxperlmental evidence as to the existence of a diur nal variation
in the amoidnt of atmospheric carbon dioxide was therefore incon-

- clugive, and 1 accordingly tindertook, at Dr. Thorpe's snggestion and

,with his collaboration, to carry out a series of observations with
direct reference to the question at Grasmerc in Westmoreland,
during the summer and antumn of 1879.

Up-to this time the state of our knowledge concerning a diurnal
variation in the amount of atmosphenc carbon: dlox1de may be said te
be comprised in the following statement.

Vols. of CO, in 10,000 of Air,

Excess
i - Day.. Night, e e o "
; . H i
! Day I Night
—_— B s
3 !
Lundair. !

De Saussure: i : A o
1szs 5037 5764 | L. et
1830.. N T 48t ! . o2 !

i ‘.v.....vnV—.—"fT— - 445 4032 . 3
. Truchot : ) .
1873 { 2y from’ wnemtxon 314 378 R 061
near \egetntmn . 415 649 T 234
Sen-air. . . . }
T. E. Thorpe ................ ‘ 3011, 22993 | 0028

* ¢ Ann. de Chim. et de Phys.,” v:ol. xliv .(1830).
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'I‘lm mehhod of esmmatmn whwh I emp]oyed LOI\B!Sted in absorbmg
" the carbonic acid from a known volume of ‘air. by means of baryta
watei of kuown stxeugth the’ amonnt of carbonic acid so absorbed
being determined by titrating the- alkaline fluid with a standard acid ‘
solution, 1 cub. centim. of which was approximately eqaal to 1 mgrm. of %
(0, This methiod is generally known as Pettenkofer's, ﬁw is worth
yoting that it- had been nsed by Dalton as far-back as’1802.% It is
particularly well adapted- ‘to the ‘end T had in view, for it is” not
merely the'most expeditious of the processes hitherto devised, but it
allows of the observations’ bemg made under strictly cemparative
conditions.

The observations to which tlus communication ref'ers wero made in
u garden at Grasmere situated at . the foot of a hill some 1,300 feet or
1,400 feet high, and which lies only a few feet above the level of the

_~ adjacent lake, which is 208 feet above that of the sea. i

They were commenced on the 21st July and continued to the 25th
October; the whole summer and autumn being of an exceptionally -
wet and sunleas character.. It was originally mtendod to pursue the
observations *“de die in diem *’ until o safficierit number were obtained

“to furnish a trustworthy average for comparison; but the weather
proved such as to render this, if not-impracticable, at least undesir-
able uwmg to the difficulty, especially at midnight, of filling the jars
with air in the open without at the sametime admitting a few drops of
rain also, even although the greatest care was used in the operation.

Whenever, therefore, any such danger owing to the state of the
weather seemed immrinent, and that there was therefore a chance of .
the error so occasioned creeping into the experiments, the observation
for the particular time was abandoned. _In somo instances by slightly
varying the times chosen for the observations (nooun and midnight) it
was found possible to include some that otherwise must, for the fore- -
going reason, have been omitted.  And, with but few exceptions, the
slight differences as to time observable in the accompanying tables are
1. be attributed to this cause. .

The place chosen for collecting the air for examination was a nook
on the lawn upwards of 100 feet from the house and almost
entively surréunded by trces, shrubs, and flowers; the plants being
chiefly the following, namely: piue yew, holly, laurel, hawthorn,
mountain '1‘~h. rhododendron, gemmum, rose, phlox, and a%alea.

The air was'taken at from four to five feet from the ground and
always, with one or two exceptions noted in the tablg}s at the smgw '
place.  On two or-three occasions it was takem near a conservatory, ..
by well lighting the interiop of which it was possible to dispense with

. the lamp otherwise employed when filling the jars at night; and thus

* Dr. Angus Smith,  Air and Rain,” p. 448 ef seq.


































